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The title compound, C 14 H n BrN 2 OS, was synthesized by the 
reaction of l,2-benzothiazol-3(2//)-one with formalin and 3- 
bromoaniline in ethanol. The 1,2-benzothiazolone ring system 
is approximately planar [maximum deviation = 
0.0142 (s.u.?) A] and forms a dihedral angle of 79.19 (5)° with 
the benzene ring. In the crystal, molecules are linked by N— 
H- ■ O, C-H- ■ O and C-H- ■ Br interactions. 

Related literature 

For background to the synthesis of benzoisothiazolone 
derivatives, see: Davis (1972); Elgazwy & Abdel-Sattar (2003). 
For the biological activity of 1,2-benzoisothiazolone deriva- 
tives, see: Taubert et al. (2002). For structural studies of related 
alkyl 3-oxo-2,3-dihydro-l,2-benzothiazole-2-carboxylate deri- 
vatives, see: Wang et al. (2011); Wang, Yang et al. (2011a,fc) 



Br 



Experimental 

Crystal data 

C 14 HnBrN 2 OS Monoclinic, P2, /c 

M r = 335.22 a = 7.351 (2) A 




b = 22.781 (7) A 
c = 8.559 (3) A 
/3 = 109.580 (4)° 
V = 1350.5 (7) A 3 
Z = 4 

Data collection 

Rigaku AFC10/Saturn724+ 
diffractometer 

Absorption correction: multi-scan 
(ABSCOR; Higashi, 1995) 
r mi „ = 0.374, r maI = 0.436 

Refinement 

R[F 2 > 2a(F 2 )} = 0.032 

wR(F 2 ) = 0.069 

S = 1.00 

3587 reflections 

176 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
li = 3.19 mm -1 
T = 153 K 

0.38 x 0.37 x 0.31 mm 



11631 measured reflections 
3587 independent reflections 
2709 reflections with I > 2a(l) 
R<„, = 0.037 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/£W = 0.44 e A~ 3 

A,o m i„ = -0.52 e A~ 3 



D-H-A 


£> — H 


H- ■ A 


D--A 


D-H-A 


N2-H2/V- ■ Ol' 


0.82 (2) 


2.14 (2) 


2.939 (2) 


167 (2) 


C3-H3-01" 


0.95 


2.59 


3.484 (3) 


157 


C10-H10- ■ Brl m 


0.95 


2.93 


3.545 (3) 


124 


C14-H14-01' 


0.95 


2.46 


3.207 (3) 


135 


Symmetry codes: (i) — x 


+ 2, -y + 1, -z - 


f 2; (ii) x, y, z H 


- 1; (iii) x + 1, 


-y + l-z + l- 



Data collection: CrystalClear (Rigaku, 2008); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008) and DIAMOND (Brandenburg, 1999); 
software used to prepare material for publication: SHELXTL and 
publCIF (Westrip, 2010). 

This work was supproted by the National Natural Science 
Foundation of China (No. 20962007) and the Creative Talents 
Plan of Hainan University 211 project. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RZ2723). 
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2-[(3-Bromoanilino)methyl]-1,2-benzothiazol-3(2H)-one 
Xiang-Hui Wang, Jian-Xin Yang, Qiang Lin and Jun-Hua Chen 

Comment 

The work presented herein is part of our interest in synthesizing various benzisothiazolone derivatives and confirming 
their structures by X-ray analysis (Wang et ah, 2011; Wang, Yang et al, 2Q\\a,b). These compounds will be utilized for 
the study of comparative bioactivity. 

The molecular structure of the title compound is shown in Fig. 1. In the molecule, the benzisothiazolone ring system is 
approximately planar with a maximum deviation from the mean plane of 0.0142 A ° for the atom CI, and the dihedral 
angle between the benzene ring and the benzisothiazolone ring is 79.169 (5)°. In the crystal structure, intermolecular N — 
H— O, C — H-0 and C — H— Br hydrogen bonds (Table 1) link molecules into a three-dimensional network (Fig. 2). 

Experimental 

An ethanol solution (20 ml) containing l,2-benzothiazol-3(2//)-one (1.51 g, 0.01 mol), formalin (1 mL) and 3-bromo- 
aniline (1.72 g, 0.01 mol) was stirred at room temperature for 4.5 h to afford the title compound (1.97 g, yield 58.8%). 
Single crystals suitable for X-ray measurements were obtained by recrystallization of the title compound from trichloro- 
methane/methanol (1:1 v/v) at room temperature. 

Refinement 

The amine H atom was located in a difference Fourier map and refined freely. All other H atoms were placed at 
calculated positions and refined in riding mode, with C — H = 0.95-0.99 A. The C/i S0 (H) values were constrained to be 
1.5£/ eq (C) for the methyl H atoms or 1.2£/ eq (C) for the remaining H atoms. 

Computing details 

Data collection: CrystalClear (Rigaku, 2008); cell refinement: CrystalClear (Rigaku, 2008); data reduction: CrystalClear 
(Rigaku, 2008); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008) and DIAMOND (Brandenburg, 1999); 
software used to prepare material for publication: SHELXTL (Sheldrick, 2008) and publCIF (Westrip, 2010). 
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Figure 1 

The molecular structure of the title compound with displacement ellipsoids drawn at the 30% probability level. H atoms 
are presented as small spheres of arbitrary radius. 




Figure 2 

A view of the C — H—O and C — H - Br interactions (dashed lines) in the crystal structure of the title compound. 
2-[(3-Bromoanilino)methyl]-1,2-benzothiazol-3(2H)-one 



Crystal data 

Ci 4 H„BrN 2 OS 
M T = 335.22 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 7.351 (2) A 
b = 22.781 (7) A 
c= 8.559 (3) A 
y?= 109.580 (4)° 



V= 1350.5 (7) A 3 
Z = 4 

7^(000) = 672 

D x = 1.649 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 4184 reflections 

6 = 2.7-29.1° 

ju — 3.19 mnT 1 
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T= 153 K 
Block, colourless 

Data collection 

Rigaku AFC 1 0/Saturn724+ 

diffractometer 
Radiation source: Rotating Anode 
Graphite monochromator 
Detector resolution: 28.5714 pixels mm" 1 
phi and m scans 

Absorption correction: multi-scan 

(ABSCOR; Higashi, 1995) 
T mm = 0.374, r max = 0.436 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > l^F 2 )] = 0.032 

wRiF 2 ) = 0.069 

S = 1.00 

3587 reflections 

176 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



0.38 x 0.37 x 0.31 mm 



11631 measured reflections 
3587 independent reflections 
2709 reflections with I> 2a(I) 
^, = 0.037 

^max 29.1 , $min 2.7 

h = -10->9 
k = -31^30 
/ = —11 — ^11 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[aW) + (0.0289P) 2 + 0.16QP] 

where P = (F 0 2 + 2F 2 )/3 
(A/(7) max < 0.001 
Ap max = 0.44 e A~ 3 
Ap^n = -0.52 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 1 ) is used 
only for calculating iJ-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 




C/iso lUeq 


Brl 


0.37553 (3) 


0.693276(11) 


0.83530 (3) 


0.03101 (8) 


01 


1.1959 (2) 


0.47887 (6) 


1.16801 (16) 


0.0223 (3) 


SI 


1.30876 (8) 


0.60263 (2) 


1.48237 (6) 


0.02068 (12) 


Nl 


1.2660 (2) 


0.56804 (7) 


1.29651 (19) 


0.0181 (4) 


C13 


0.6410(3) 


0.69583 (9) 


0.9710(3) 


0.0220 (4) 


C7 


1.2302 (3) 


0.50892 (9) 


1.2939 (2) 


0.0174 (4) 


N2 


1.0771 (2) 


0.60956 (8) 


1.0275 (2) 


0.0184 (4) 


C5 


1.2107 (3) 


0.43397 (10) 


1.5099 (3) 


0.0218(4) 


H5 


1.1821 


0.4025 


1.4327 


0.026* 


C3 


1.2648 (3) 


0.47107(10) 


1.7852 (3) 


0.0253 (5) 


H3 


1.2716 


0.4638 


1.8963 


0.030* 


CI 


1.2822 (3) 


0.53648 (9) 


1.5741 (2) 


0.0181 (4) 


C9 


0.9559 (3) 


0.65290 (9) 


1.0506 (2) 


0.0172 (4) 
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rift 

C1U 




l.UzUJ (3) 


U.69 /4o (9) 


1.16/6 (3) 


A AO/C 1 /C\ 

0.0261 (5) 




H10 




1.1519 


0.6985 


1.2368 


A AO 1 rfs 

0.031* 




C14 




0.7614 (3) 


A /" CO A C\ i C\ \ 

0.65249 (9) 


A n/ino /o\ 

0.9498 (2) 


A A 1 OO S A\ 

0.0182 (4) 




H14 




A *7 i o A 
0. /134 


U.6//9 


A O/TOn 
U.S6SZ 


A AT)* 




Co 




1 ^ /I A1 /O \ 

1.2401 (3) 


A A AA A 1 / f\\ 

0.49047 (9) 


1 A tf C\ A /ON 

1.4604 (2) 


A A 1 /" O / /I \ 

0.0168 (4) 




/"I o 

Co 




1.2640 (3) 


0.59o60 (9) 


1 1 A A A ZO\ 

1. 1440 (2) 


A AlOyj //I \ 

0.0 lo4 (4) 




T TO A 

HoA 




1 *) *) o o 

1.3328 


0.6366 


1 1 H C C 

1.1755 


A AOO * 

0.022* 




1 ion 

Hob 




1.33o4 


A £H AH 

0.5 /4/ 


1 aoa i 
1.0o91 


A AOO* 

0.022* 




L2 




1 once \ 

1.2955 (3) 


a cni f / 1 A\ 

0.52715 (10) 


1.7396 (3) 


A AO 1 H /C\ 

0.0237 (5) 




Hz 




1.3246 


A CCO/1 

0.55o4 


1 Q 1 T A 
1.01/4 


A AO O * 

0.02o* 




C4 




1.2239 (3) 


A A*~\ A AH / 1 A\ 

0.42447 (10) 


1.6723 (3) 


A AO C A /C\ 

0.0259 (5) 








1 90^1 


0 1861 


1 7078 


(1(111* 




C12 




0.7015 (3) 


0.74034(11) 


1.0860 (3) 


0.0324 (5) 




H12 




0.6149 


0.7697 


1.0973 


0.039* 




Cll 




0.8935 (4) 


0.74030 (11) 


1.1840 (3) 


0.0349 (6) 




Hll 




0.9402 


0.7703 


1.2645 


0.042* 




H2N 




1.017(3) 


0.5816(10) 


0.975 (3) 


0.023 (6)* 




Atom 


ic displacement parameters (A 2 ) 














V 22 LP 3 


U 12 




IP 


Brl 




0.02204 (12) 


0.03134 (14) 0.03771 (15) 


A AA/C 1 'J / 1 A A 
0.00613 (10) 


A f\(\H A A f(W 

0.00 /44 (9) 


A AA 1 tO / 1 1 \ 
0.00 1 JO (11) 


r\~\ 
Ul 




0.0263 (8) 


0.0235 (8) 0.0165 (8) 


A A A 1 (1 (H \ 

— O.OOlo ( /) 


0.0004 (0) 


— 0.00j4 (6) 






0.0272 (3) 


0.0200 (3) 0.0155 (3) 


A AAO/T ZO\ 

—0.0026 (2) 


A AAOA z^O\ 

O.OOoO (2) 


A AAO C ZO\ 

—0.0035 (2) 


JN1 




0.0253 (9) 


0.0177(9) 0.0124(9) 


A A AA*7 (H\ 

-0.000 / (/) 


A f\C\H £. (H\ 

0.00/6 (/) 


A AAAO (H\ 

—0.0009 (/) 


C1J 




0.0227 (10) 


0.0203 (11) 0.0235 (12) 


A A A 1 A SC\\ 

0.0014 (y) 


0.00o3 (y) 


A AA1 C /A\ 

0.0035 (9) 


C / 




0.0150(9) 


0.0194(11) 0.0166(11) 


A A A 1 A /Q\ 
0.0010 (o) 


A AA1 O /ON 

0.003o (o) 


A A A 1 O (Q\ 

—0.0013 (o) 


JNz 




0.0189 (9) 


0.0179(9) 0.0162 (9) 


A AAAA SH\ 

0.0000 (/) 


A AAOA SH\ 

0.0029 (/) 


A AAO A SH\ 

—0.0024 (/) 


C5 




0.0182(10) 


0.0234(11) 0.0229(12) 


A AAAA /A\ 

0.0000 (9) 


A AACA /0\ 

0.0059 (8) 


A AAAC /A\ 

0.0005 (9) 


Cj 




0.0220(11) 


0.0365 (13) 0.0191 (12) 


A A A 1 £ / 1 A\ 
U.UU16 (1U) 


A AAAO /A\ 

V.vWZ (9) 


a aa/;q / 1 A\ 
0.006O (10) 


CI 




0.0137(9) 


0.0231 (11) 0.0178 (11) 


A AAAO /'0^ 

— u.uuuy (o) 


U.UU34 (8) 


A AAA1 /'OA 

0.0001 (0) 


rn 

C9 




0.0207 (10) 


0.0151(10) 0.0164(10) 


A AAAA ZO\ 

U.UUUU (5) 


A AAT 1 ZO\ 
U.UU /I (S) 


A AAO A ZO\ 

0.0024 (0) 


1 a 
C1U 




0.0239 (11) 


0.0211 (11) 0.0289(13) 


A A AO £ / 1 A\ 

— U.UU/6 (1U) 


A AA'} O AO\ 

U.UUjz (y) 


A nCitCtC /A\ 

—0.0066 (9) 


C14 




0.0228 (11) 


0.0176(10) 0.0150(11) 


A AAA 1 /OS 

— U.UUU1 (5) 


A AAT5 /OS 

U.UU/3 (a) 


A AAA/C: SO\ 

0.0006 (0) 






0.0128 (9) 


0.0212 (10) 0.0155 (10) 


u.uu i y \o ) 


0 0018 ll\ 


U.UUIH ^0 ) 


C8 




0.0208 (10) 


0.0215 (11) 0.0154 (10) 


-0.0010(9) 


0.0095 (8) 


0.0005 (8) 


C2 




0.0229(11) 


0.0314 (13) 0.0177 (11) 


0.0002 (9) 


0.0079 (9) 


-0.0016 (9) 


C4 




0.0232 (11) 


0.0277 (12) 0.0279 (13) 


0.0004 (10) 


0.0098 (9) 


0.0081 (10) 


C12 




0.0337 (13) 


0.0256 (12) 0.0389(14) 


0.0061 (11) 


0.0134(11) 


-0.0091 (11) 


Cll 




0.0392 (14) 


0.0251 (13) 0.0382 (14) 


-0.0003 (11) 


0.0100(11) 


-0.0165 (11) 


Geometric parameters (A, °) 


Brl- 


-C13 


1.908 (2) 


C3— C4 




1.398 (3) 


01- 


-C7 




1.229 (2) 


C3— H3 


0.9500 


Sl— 


Nl 




1.7074(17) 


CI— C6 




1.393 (3) 


SI— 


CI 




1.740 (2) 


CI— C2 




1.403 (3) 


Nl- 


-C7 




1.371 (3) 


C9— C10 




1.393 (3) 


Nl- 


-C8 




1.476 (2) 


C9— C14 




1.401 (3) 


C13- 


-C14 


1.378 (3) 


C10— Cll 




1.389 (3) 
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C13— C12 
C7— C6 
N2— C9 
N2— C8 
N2 — H2N 
C5— C4 
C5— C6 
C5— H5 
C3— C2 



1.379 (3) 
1.464 (3) 
1.388 (3) 
1.427 (2) 
0.82 (2) 
1.378 (3) 
1.394 (3) 
0.9500 
1.376 (3) 



CIO— H10 
C14— H14 
C8— H8A 
C8— H8B 
C2— H2 
C4— H4 
C12— Cll 
C12— H12 
Cll— HI 1 



0.9500 

0.9500 

0.9900 

0.9900 

0.9500 

0.9500 

1.379 (3) 

0.9500 

0.9500 



Nl— SI— CI 
C7— Nl— C8 
C7— Nl— SI 
C8— Nl— SI 
C14— C13— C12 
C14— CI 3— Brl 
C12— C13— Brl 
01— C7— Nl 
01— C7— C6 
Nl— C7— C6 
C9— N2— C8 
C9— N2— H2N 
C8— N2— H2N 
C4— C5— C6 
C4— C5— H5 
C6— C5— H5 
C2— C3— C4 
C2— C3— H3 
C4— C3— H3 
C6— CI— C2 
C6— CI— SI 
C2— CI— SI 
N2— C9— CIO 
N2— C9— C14 
CIO— C9— C14 
Cll— CIO— C9 



90.41 (9) 
120.30(16) 
116.28 (13) 
123.42 (13) 
123.6 (2) 
117.97(16) 
118.46(17) 
122.90 (18) 
128.46(19) 
108.64(17) 
122.78 (18) 
112.0(16) 
117.8 (16) 
119.1 (2) 
120.5 
120.5 
121.8 (2) 
119.1 
119.1 
121.0 (2) 
111.65 (15) 
127.33 (17) 
122.76(19) 
118.63 (19) 
118.60(19) 
120.5 (2) 



Cll— CIO— H10 
C9— CIO— H10 
CI 3— CI 4— C9 
C13— C14— H14 
C9— C14— H14 
CI— C6— C5 
CI— C6— C7 
C5— C6— C7 
N2— C8— Nl 
N2— C8— H8A 
Nl— C8— H8A 
N2— C8— H8B 
Nl— C8— H8B 
H8A— C8— H8B 
C3— C2— CI 
C3— C2— H2 
CI— C2— H2 
C5— C4— C3 
C5— C4— H4 
C3— C4— H4 
C13— C12— Cll 
C13— C12— H12 
Cll— C12— H12 
C12— Cll— CIO 
C12— Cll— Hll 
CIO— Cll— Hll 



119.8 
119.8 

118.83 (19) 

120.6 

120.6 

120.22 (18) 

113.01 (18) 

126.76 (18) 

114.72(16) 

108.6 

108.6 

108.6 

108.6 

107.6 

117.7(2) 

121.2 

121.2 

120.3 (2) 

119.9 

119.9 

116.9(2) 

121.5 

121.5 

121.6(2) 

119.2 

119.2 



CI— SI— Nl— C7 
CI— SI— Nl— C8 
C8— Nl— C7— 01 
SI— Nl— C7— 01 
C8— Nl— C7— C6 
SI— Nl— C7— C6 
Nl— SI— CI— C6 
Nl— SI— CI— C2 
C8— N2— C9— CIO 
C8— N2— C9— C14 
N2— C9— CIO— Cll 
CI 4— C9— CIO— Cll 



0.55 (16) 
-179.97 (16) 
0.0 (3) 
179.45 (15) 
-179.87 (16) 
-0.4 (2) 
-0.57(15) 
-179.34(19) 
14.7 (3) 
-166.54 (18) 
179.0 (2) 
0.3 (3) 



SI— CI— C6— C7 
C4— C5— C6— CI 
C4— C5— C6— C7 
01— C7— C6— CI 
Nl— C7— C6— CI 
01— C7— C6— C5 
Nl— C7— C6— C5 
C9— N2— C8— Nl 
C7— Nl— C8— N2 
SI— Nl— C8— N2 
C4— C3— C2— CI 
C6— CI— C2— C3 



0.5 (2) 
0.1 (3) 
-179.39 (19) 
-179.89(19) 
-0.1 (2) 
-0.4 (3) 
179.41 (18) 
74.6 (2) 
76.3 (2) 
-103.16(19) 
0.7 (3) 
-0.2 (3) 
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C 1 2 — C 1 3 — C 1 4 — C9 


0.5 (3) 


SI — CI — C2 — C3 


1 TO AH / 1 jC\ 

178.47 (16) 


Rrl CQ 


— 1 78 70 (\ ^\ 


cf, rs, ca ex 




N2— C9— CI 4— C13 


-179.28 (18) 


C2— C3— C4— C5 


-0.9 (3) 


CIO— C9— CI 4— C13 


-0.5 (3) 


C14— C13— C12— Cll 


-0.3 (4) 


C2— CI— C6— C5 


-0.2 (3) 


Brl— C13— C12— Cll 


178.94(18) 


SI— CI— C6— C5 


-179.05 (15) 


C13— C12— Cll— C10 


0.0 (4) 


C2— CI— C6— C7 


179.34 (18) 


C9— C10— Cll— C12 


0.0 (4) 


Hydrogen-bond geometry (A, °) 


D—R-A 


D — H 


R-A D-A 


D—R-A 


N2—H2N-OV 


0.82 (2) 


2.14(2) 2.939(2) 


167 (2) 


C3— H3-01" 


0.95 


2.59 3.484 (3) 


157 


CIO— HlO-Brl 1 " 


0.95 


2.93 3.545 (3) 


124 


C14— H14-OP 


0.95 


2.46 3.207 (3) 


135 



Symmetry codes: (i) -x+2, -y+l, -z+2; (ii) x,y, z+1; (iii) x+l, -y+3/2, z+1/2. 
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